Harmful drinking among young people is common in Australia and many other countries. Social norms and their influence on young people's alcohol consumption behaviours have received much research attention in recent years. However, there is limited understanding of how social norms related to alcohol are developed and transmitted across social networks and a specific tool that measures these constructs has yet to be developed. This paper outlines the rationale and protocol for the design and validation of a multidimensional survey instrument which measures the development and transmission pathways of alcohol related norms among adolescents. A longer term aim is to apply the instrument in a respondent driven sampling study with a large adolescent cohort.
• Social norms and alcohol consumption by adolescents.
• Survey instrument development.
• Psychometric properties analysis.
Key messages
• A large body of research provides evidence for the influence of social norms on risky drinking behaviour among young people.
• There is a lack of research examining a broad range of mediating psychosocial factors to identify risk and protective factors in shaping alcohol related norms among adolescents.
• The proposed survey instrument will provide a means to measure individual alcohol related attitudes and beliefs, perceived collective expectations around drinking alcohol, as well as media influence and social connections to family, peers, school and wider community to examine their role in the development and transmission of alcohol norms.
Strengths and limitations of this study
• Use of a mixed-method research approach consisting of qualitative and quantitative methods to develop a valid and reliable survey instrument measuring a broad range of psychosocial constructs related to adolescent alcohol norm development.
• Challenges in recruiting a large enough representative sample that will complete the survey for both the test and retest. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57 58 59 60 Young people in many developed countries are increasingly drinking at levels that put them at risk of harm from alcohol-related disease or injury. [1] [2] [3] [4] In Australia, young people aged 18-25 years have the highest levels of alcohol consumption, and are at high risk of incurring a range of alcohol-related harms, including road trauma, violent assault, sexual coercion, drowning and suicide. [5, 6] In 2010, 18% of Australian youth aged 14-19 years consumed alcohol at risky levels (10 drinks a day for males, and five to six drinks a day for females) at least weekly. [5] Beliefs, attitudes and behaviours associated with drinking alcohol are established in childhood and early adolescence. [7] Parental attitudes and behaviours, interaction with peers, alcohol availability and exposure to alcohol advertising are among key psychosocial influences on drinking. [8] [9] [10] [11] Social norms, the expectations about acceptable behaviour that is shared by a group of people, [12] 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 conflict, and parental support and involvement were protective of adolescent drinking initiation and levels of alcohol use. [11] Parental modelling of drinking and permissiveness or approval of adolescent drinking however, have been found to increase adolescent drinking behaviour. [21] [22] [23] International research conducted with high school and college students provides significant evidence that risky youth drinking is influenced by peer expectations and associations, and consumption of alcohol at a young age. [19, 24, 25] A large number of studies examining adolescents' and young adults' perceptions of normative behaviour indicate that young people generally overestimate the prevalence and approval of peer drinking. [15, 19, [26] [27] [28] Research demonstrates that an overestimation of alcohol consumption by peers as well as their approval of drinking, particularly those held in high esteem, has the effect of increasing personal consumption. [14] [15] [16] 29] The desire to conform with peers influences increased personal alcohol consumption, [24, 30] although adolescents make exaggerated claims about their independence from social network influence [31] and report to be aware of the risks associated with drinking. [32] However, overestimation of peer drinking may contribute to adolescents viewing their own drinking as normal and unproblematic, thereby 'normalising' excessive personal consumption. [14] The proximity and significance of social groups plays an important role in normative influence processes. [33] However, there may be a conflict between norms of distal groups (e.g. generalised society norms) and norms held by an individual, or an individual's proximal reference groups (e.g. friends, family) as there are inconsistent findings about the strength of influences different groups have on drinking behaviour. [12, 34] While normative perceptions of close peers appear to be more likely to influence drinking than those of groups young people feel less connected to (e.g. typical student), [14, 28] a study of US college athletes found that not only close friends but also those whom participants aspired to be like but may be distal from the immediate group (e.g. sporting role models) influenced perceived norms and behaviour. [16] Alcohol expectancies, the beliefs about positive or negative effects of alcohol, are shaped at an early age through various social influences, including culture, family and peers. [35] Positive expectancies, the belief that alcohol will result in desirable effects, such as peer approval or feeling more relaxed, appear to increase as children get older [36, 37] and have been shown to predict drinking initiation in adolescents and continued drinking over time. [38, 39] Besides higher levels of perceived parental and peer drinking and approval of alcohol use, exposure to alcohol advertising has been associated with more favourable alcohol expectancies among adolescents. [9, 10, 40, 41] Cross-sectional and longitudinal studies have shown that both exposure to, and positive attitudes towards alcohol advertising have been associated with increased drinking intentions and behaviours. [42] [43] [44] [45] Although the literature clearly indicates the role of peers, parents and the media in shaping the norms associated with drinking, adolescents' perceptions of alcohol use and approval of drinking within an Australian context have not been widely studied. [ times an event should occur), as well as sanctions involved for violating group norms [12] have not been widely explored in the adolescent alcohol literature except in relation to parents. [21] Similarly, the majority of studies investigating the impact of alcohol advertising have been conducted in the USA, with a focus on television or magazine advertising and its influence on drinking outcomes. Limited research has explored the impact of alcohol promotion exposure at social events or on the Internet and its influence on norm development, [9] or the interactions between advertising and other psychosocial influences. [47] Understanding the direct link between various psychosocial influences and alcohol- 
METHODS AND ANALYSIS

Study objectives
The research objectives for this study are to develop and validate a standardised online survey instrument that will (i) identify common alcohol related social influences, norms and beliefs among adolescents; (ii) clarify the process and pathways through which pro-alcohol norms 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 
Study design
The instrument development will consist of a mix of qualitative and quantitative methods.
The purpose of the qualitative stage is to elicit themes and sub-themes to generate item measures, based on a theoretical framework, review of the research literature, along with consultations with experts and the relevant target group. The quantitative component will include the administration of the survey with a purposive sample of adolescents to ensure that it will provide valid and reproducible data in the context in which it will be administered.
Based on the synthesised information collected through the literature review and theoretical framework, stakeholder committee feedback, expert panel reviews, focus groups and interviews, an appropriate instrument will be designed and assessed for its psychometric properties. Analysis will consist of exploratory factor analyses, discriminant validity, internal consistency and test-retest reliability. Figure 1 summarises the process for the proposed survey development, data collection and analysis.
<Insert Figure 1> 
Research setting
The research will occur within Perth, Western Australia (WA). Participants for focus groups and interviews will be recruited purposively via community sporting clubs and youth organisations in Perth. These settings were chosen as they represent venues in which youth can be accessed consistently. A test-retest will be conducted of the developed instrument with 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 students of secondary schools across Perth. Schools will be selected to enable repeated access to a large and stable sample within a short period of time. Clubs, organisations and schools will be selected across suburbs with varying socio-economic status (SES) to ensure the sample is representative of the target group.
Inclusion criteria
For the purpose of recruiting adolescents for focus groups and one-on-one interviews, community sporting clubs and youth organisations will be eligible to participate in the study if they are either a Perth-based community-level, non-professional sports club or community organisation offering sports groups, services or activities targeting adolescents aged 13 to 17
years. Schools eligible to participate in the test-retest will be located in Perth and able to provide repeated access to students in years 9 to 12 over two time intervals, approximately two weeks apart.
Sports club and community organisation members as well as students will be eligible to participate if they are aged between 13 and 17 years, live in Perth, speak English and are current members or students of the club, program or school selected for recruitment.
Instrument development
In the development of the instrument the underlying theoretical framework will be compared with the reviewed literature. The findings of the literature review will then be synthesised with the theoretical elements to form the instrument constructs. [48] Theoretical framework Social Cognitive Theory (SCT) [49] will guide the development of this instrument. SCT assumes that social behaviours are learned through observation of other people's behaviour 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 10 and this behaviour is consequently modelled, reinforced and internalised.
[50] Applied to alcohol consumption, these learning processes include exposure to the drinking behaviour of significant others, including parents and peers, which is imitated and positively reinforced.
The perceived acceptability of drinking behaviours may also stem from modelling by or communication with other individuals or groups a young person is connected to in the wider community. Similarly, alcohol use portrayed in the media via role models, such as sports or music idols, can play a part in shaping adolescents' perceptions and behaviours. By pointing to the interactions between various variables to be analysed, SCT will guide the process of selecting instrument items and developing focus group interview schedules.
Literature review
A comprehensive literature review will be undertaken to identify the main areas of inquiry and existing scales, followed by generation of the instrument items. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 11 national studies and other research will be favoured. Short scales with simple response options that can be included in their entirety will be given preference to reduce subject burden. Adult-focused or clinical scales will be excluded.
The literature review will seek to identify instruments that link to the SCT and assess the key constructs: personal drinking attitudes, beliefs, intentions and behaviour; peer and parental descriptive and injunctive norms; expectations of sanctions that could be imposed by parents and peers; ease of access to alcohol; social networks and connectedness to family, school, community and peers; perceived social identity with peers; and media influence.
Demographic information will also be sought. Table 1 summarises the proposed key constructs and corresponding conceptual definitions that link in with the theoretical framework and preliminary review of the literature.
<Insert Table 1> Stakeholder committee
A stakeholder committee will be established for this study comprising senior government and non-government representatives of alcohol and youth related services, such as health, education, police, and sports. The aim of the committee is to provide practice-based input to the development of the instrument and to assist with identifying and facilitating access points in the community to recruit study participants.
Expert review
Expert opinion will be sought for content validation, the extent to which the instrument measures a complete range of attributes and is representative of the construct of interest, [48] using a purposively selected sample of experts (n = 8) in the areas of health promotion, 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 12 psychology, education, alcohol research and biostatistics at Curtin University. It is recommended that for content validity at least seven experts are consulted. [51] The selected scales will be subject to review by the expert panel at several stages during instrument development to obtain qualitative comments regarding the devised items and the overall tool.
Based on the comments, the selected scales will be modified and items created for constructs for which no relevant scales can be located.
Focus group interviews
Focus group interviews will be conducted to inform instrument content and design with a purposive sample of adolescents aged 13-17 years living in Perth. The aim of these interviews is to explore the areas of interest with members of the target group, in order to increase the relevance of the instrument to young people and provide data for the development of additional items if necessary. [48] The interview schedule will be based on SCT to investigate participant attitudes and beliefs related to drinking, focussing on perceptions of parental and peer behaviour, attitudes, expectations and sanctions, social connections, and awareness of alcohol marketing using open-ended questions. Personal preferences regarding survey participation will also be explored and participants will be asked to complete a brief demographics questionnaire.
Six to eight focus groups will be conducted with each consisting of six to 10 participants, and with an equal balance of gender, age groups, SES areas, and previous drinking experience. A range of youth organisations will be approached to explain the study and gain management consent for recruitment. Focus groups will be scheduled at a time and location convenient for participants.
To ensure consistency, focus group facilitators will receive training from an experienced staff member. The discussions will be audio-taped and transcribed. The 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 qualitative data obtained from the focus groups will be analysed using software package NVivo 9 to identify common themes which will be reflected in the instrument content and design. For inter-rater reliability, themes from the focus group transcripts will be identified independently by two research team members. The results will be used to modify existing scales by adapting content and wording to be more target group specific and to generate new items for constructs where no relevant scales are located.
Instrument format
A self-complete online survey will be used for data collection. The online survey format was chosen for several reasons. Online surveys may increase the likelihood of higher response rates, [52] in particular among populations who are acquainted to using the Internet, such as adolescents.
[53] Collecting data with online surveys is also less invasive and more likely to safeguard anonymity. Using an online survey in this study may potentially generate higher quality data. The survey includes questions on sensitive topics, for example respondents' drinking attitudes and behaviours. This may potentially cause social desirability response bias, which occurs when subjects respond in a way they believe is more acceptable by others or to conform to perceived group expectations and is frequently reported in alcohol research. [52] To reduce the likelihood of this type of bias to occur, participants will receive verbal and written information that the completed surveys will be de-identified and the study results will be reported in aggregate format only. Using an online format allows participants to enter their responses directly into the computer. This has the advantage that participant names and responses are kept private and confidential as they cannot be linked or be seen by anyone apart from the researcher. Finally, online surveys can decrease implementation costs, improve questionnaire formatting, and eliminate data entry decreasing processing costs and allowing for faster data collection. [52] 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 To assess face validity, the extent to which an instrument appears to measure the construct, [51] one-on-one interviews will be conducted with a convenience sample of 10 adolescents aged 13 to 17 years living in Perth, using the same recruitment methods and venues as for the focus groups. Participants will be asked to complete the survey and then asked a number of questions to assess the instrument's readability, clarity of language, style, formatting and usability. This phase will consist of a cyclic process of interviewing a young person, amending the survey according to respondent's feedback, and further testing with other participants. This process will be continued until the research team feels confident that the survey items are unambiguous, appropriate and acceptable and that the design and layout is suitable for the target group.
To further ensure the survey's language and format is appropriate for the target group, the Flesch Reading Ease (FRE) formula [54] will be used to assess the reading level. The FRE determines a reading grade level based on word and syllable counts and is considered to be the most widely used scale. [55] A Flesch Reading Ease score exceeding 60 with a maximum Flesch Kinkaid Grade Level of seven will be considered acceptable.
Instrument testing
Sample selection
A purposive sample of at least 400 adolescents aged 13-17 years will be recruited from at least six mixed-and single-gender secondary schools in varying SES areas across Perth. To ensure an equal proportion of gender and age groups is represented in the sample, one entire years) group will be recruited, with one to two year groups per school. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 The required sample size of studies assessing measurement properties of instruments has been proposed as a minimum of 50 subjects. [56] A range of recommendations for the minimum necessary sample size has been made for factor analyses, ranging from 100 to 1000 or more. For example, a sample size of 300 is considered to be good, and a sample size of 500 is regarded as very good. [57] In this study, the research team will recruit at least 400 participants. [57] Data collection procedures Prior to collecting the data, a letter describing the study and requesting permission to survey the students will be posted and emailed to the principals of 50 secondary schools in Perth, and followed up by phone two weeks after the first contact. After gaining approval from school principals, a staff member at each school will be nominated as the school's contact person for promotion and implementation of the study and for gaining parental consent.
Administration of the survey will occur twice, two weeks apart. The time interval between assessments is important for determining test-retest reliability; a period of one to two weeks is recommended. This interval is not too brief, hence preventing participants remembering their previous responses, but also not too long, not allowing for actual change in attitudes and behaviours. [48] Surveys will be conducted at a time convenient to the schools. Participants will complete the surveys electronically, in school computing laboratories or on their own laptops.
Data analysis
Quantitative data will be analysed using Statistical Package for Social Science, Version 18.0.
Descriptive statistics will be calculated for variables of interest. Exploratory factor analysis 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 16 with different factor extraction and rotation methods will determine the dimensional factor structure of alcohol-related social influences and norms amongst adolescents depicted by the proposed instrument. [58] To test the discriminant validity of the instrument, the extent to which each subscale represents a unique dimension, the correlations between the obtained subscales and different gender, age, ethnicity and alcohol consumption groups will be computed. [58] The internal consistency of the instrument, the degree to which items in a scale are correlated, will be determined by Cronbach's alpha (α) coefficients with an accepted minimal standard of α = 0.7. [58] Test-retest reliability will be assessed to ascertain the degree to which the instrument will repeatedly provide similar responses in a stable sample using Pearson's correlation coefficient (r) and Intra-class Correlation Coefficient (ICC). The reliability is considered better when r and ICC exceed 0.6. [59] The relationship between the obtained subscales in the proposed instrument and demographic characteristics will be investigated using independent samples t-test or one-way ANOVA to detect significant difference between groups.
ETHICS AND DISSEMINATION
This study has been approved by the Curtin University Human Research Ethics Committee (reference HR-25/2012). Participation by adolescents shall be voluntary. Prior to study enrolment, all adolescents will receive verbal and written information about the study, stipulating the study purpose and type of involvement required from them along with participants' rights, including that all information provided will be treated in a nonidentifiable, confidential manner. Only adolescents for whom active parental consent is obtained will be eligible to take part in the study. For privacy protection, this study will use a third party server with encryption software and password protection. Participants' IP address will not be stored in the survey. To acknowledge participation, incentives in form of movie 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 There is a lack of research evidence on which social cognitive factors are most influential in shaping the normative understandings and behaviours associated with drinking alcohol among adolescents, and few studies have analysed the interactions of multiple influences simultaneously. [9, 10, 41, 47] Examining the mediating factors of alcohol consumption among adolescents is essential to understand the underlying mechanisms in this process. The results of this research will provide public health researchers and practitioners with a comprehensive standardised instrument to explore the characteristics of a complex range of psychosocial influences and norms associated with adolescent alcohol use and the routes through which these norms are transmitted. It is anticipated that employing an instrument that allows accurate measurement of these constructs will improve existing knowledge. This may guide the development of appropriate and evidence-based health initiatives that have the potential to reduce risk factors or enhance protective factors related to youth risky drinking.
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